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PEI polymers were conjugated to Dexamethsone. The modified 
polymers were premixed with liposomes. The lipopolyplexes were 
characterized by dynamic light scattering and EtBr-DNA binding 
assay to determine particle sizes and complex formation 
respectively. Cytotoxicity and transfection efficiency of the 
nanocomplexes were also tested in cultured Neuro2a cell line. pRL-
CMV plasmid DNA and luminometer was employed to quantify the 
level of transgene expression. Grafting of dexamethasone onto the 
primary amines of modified-PEI was found to strongly influence 
physico–chemical properties of complexes as well as their 
transfection efficiency, making them suitable candidates for nuclear 
targeting. 
Abstract summary 
Introduction 
Non-viral vectors such as polymers and liposomes have been used 
for gene delivery systems to overcome intrinsic problems of viral 
vectors, but transfection efficiency of these vectors is lower than 
viral vectors. In the present study, we conjugated dexamethasone 
(Dexa) to branched polyethylenimine (b-PEI), in combinations with 
cationic liposomes as a nonviral system to improve transfection 
efficiency.  
 
Method and Material 
Cationic liposomes containing DOTAP and cholesterol were 
prepared by thin-film hydration following extrusion method. 
Dexamethasone mesylate was synthesized and conjugated to 
polyethylenimine by a one-step reaction [2]. Lipopolyplex was 
developed by premixing liposome and different Mw of bPEI-Dex as 
carriers following by addition of plasmid at three different C/P 
ratios. Luciferase reporter gene was used for determination of 
transfection efficiency in neuro2A cells. Also, the toxicity of gene 
carriers was investigated in this cell line. 
 
Result and Discussion 
Mean particle size of complexes was less than 200 nm and there 
was no significant difference in size by increasing molecular weight 
of PEIs. All complexes had positive surface charge. Complete 
condensation of DNA was occurred at C/P ratio of 1 for all 
complexes. lipopolyplexes were more efficient than polyplexes and 
lipoplexes alone and  transfection efficiency was improved by 
adding dexamethasone.  
Complexes containing liposome, PEI 10 kDa and dexamethasone 
had the highest transfection activity. 
 
 
Size and zeta potential of complexes at the optimum transfection ratios (vector/pDNA ratio), formed in 
HBG buffer 
 
Conclusion 
The results confirm that PEI in combination with liposome as 
lipopolyplex have low toxicity and may enhance transfection 
efficiency.  
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Cell viability of  complexes with plasmid DNA at different polycation:DNA (weight:weight) ratios in 
Neuro2A cell line 
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Luciferase activity in the cell lysates was reported as relative light units (RLU) per 4000 cells in Neuro2A 
cell cultures 
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